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EXECUTIVE SUMMARY 

On March 5, 2003 CDPHE provided to DOE via electronic mail an “Assessment of RFETS 
Ground Water Status and Needs.” In this assessment, CDPHE expressed their opinion that the 
wells at the Ash Pits were not placed in the areas of the highest soil concentrations previously 
identified at the sites. CDPHE suggested that the Ash Pits had the potential to impact 
groundwater and surface water quality and should be adequately investigated with properly 
placed wells. 

The No Further Accelerated Action (NFAA) for the Ash Pits issued by Kaiser-Hill in May 2003 
proposed that the groundwater monitoring network in the vicinity of the Ash Pits be evaluated 
between now and Site closure to determine its adequacy in detecting releases from the Ash Pits. 
The NFAA suggested that a new well(s) would be added if appropriate. 

A review of the existing monitoring network in the vicinity of the Ash Pits was completed by 
Kaiser-Hill during the summer of 2003. Through the RFCA consultative process with the 
regulatory agencies, it was determined that two additional wells were needed to adequately 
complete the groundwater monitoring network to detect releases from the Ash Pits. DOE 
installed two additional wells (1 3 103 and 13403) at the Ash Pits in 2003 to complete the 
groundwater monitoring well network. These wells were installed in the areas of highest soil 
concentrations or activities detected during previous Ash Pit investigations. The wells were 
installed and sampled per well installation and sampling project work plans (K-H 2003; K-H 
2004), documents that were reviewed by the regulatory agencies. 

Groundwater and surface water data evaluated and presented in this report document that the 
historical groundwater and surface water monitoring network adequately detected potential 
releases from the Ash Pits. This evaluation found that constituents that exceed the surface water 
standards generally only occur at a single well and do not form contiguous, mappable 
contaminant plumes. Results presented in this report support the conclusion previously reached 
by the Integrated Monitoring Plan (IMP) Water Working Group that no additional groundwater 
or surface water monitoring is required in the vicinity of the Ash Pits. The fiscal year (FY) 2005 
IMP does not require groundwater monitoring in the vicinity of the Ash Pits. 

1 .O INTRODUCTION 

This Ash Pits Groundwater Contamination Summary Report (SR) was prepared to support the 
No Further Accelerated Action (NFAA) previously developed for the Ash Pits (DOE 2003). The 
purpose of this SR is to define the current nature and extent of groundwater analytes of interest 
(AOIs) in the upper hydrostratigraphic unit (UHSU) at the Ash Pits. The UHSU at RFETS 
consists of the unconsolidated surficial deposits, weathered bedrock, and sandstones (e.g., the 
Arapahoe No. 1 Sandstone) hydraulically connected to the overlying strata. The lower 
hydrostratigraphic unit (LHSU) underlies the UHSU and is comprised of the unweathered 
bedrock of the Arapahoe and upper Laramie Formations that underlie the UHSU. AOIs are those 
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analytes that are present above background and the surface water standards’ or drinking water 
maximum contaminant levels (MCLS)~ and form contiguous, mappable contaminant plumes. 

The Ash Pits are located in the Woman Creek drainage basin on the south-facing hillslope north 
of the confluence of Owl Branch and Woman Creek. Figure 1 shows the location of the 
Individual Hazardous Substance Sites (IHSS) comprising the Ash Pits (IHSS 133.1 through 
133.4) and Potential Areas of Concern (PACs), SW-1701 and SW-1702. This figure also shows 
other features discussed in this report including the former incinerator (IHSS 133.5), the concrete 
wash pad (IHSS 133.6), Woman Creek, Owl Branch, and groundwater and surface water 
monitoring locations. 

2.0 HISTORY OF THE ASH PITS 

The history of the Ash Pits is not well known as few records were kept of their operations. 
According to the Historical Release Report (DOE 1992b), these trenches were used for disposal 
of potentially contaminated ash from the incinerator (IHSS 133.5), which operated from 1952 to 
1968, and other noncontaminated trash from various sources at the site. Depleted uranium is also 
thought to have been burned’in the incinerator (Rockwell 1988) and disposed in the Ash Pits. 
Following the shutdown of the incinerator in 1968, the Ash Pits were covered with fill (Rockwell 
1988). The areal extent and boundary of the Ash Pits was approximately determined from 
historical aerial photographs (EPA 1988) and historical accounts of the area. The Historical 
Release Report (DOE 1992b) also states that the ashes in these trenches were evaluated in 1970 
and considered to present no problems unless disturbed and inhaled. 

3.0 PREVIOUS WORK AT THE ASH PITS 

Groundwater and surface water monitoring has been conducted in the area of the Ash Pits since 
about 1974. The earliest known groundwater monitoring wells (1 374 and 1474) were installed in 
1974 in response to routine environmental monitoring conducted at the site. Subsequently, in 
1986, an additional groundwater monitoring well (5686) was installed to comply with RCRA 
monitoring requirements. The most extensive characterization and monitoring activities (DOE 
1992a; DOE 1993; DOE 1994; DOE 1996) were conducted in 1993 and 1994 during the 
implementation of the Operable Unit 5 (OU 5) Phase I RCRA Facility InvestigatiodRemedial 
Investigation (RFURI). During this investigation, 3 monitoring wells and 19 well points were 
installed in the area of the Ash Pits to facilitate water level measurements and groundwater 
quality monitoring. 

On March 5,2003 CDPHE provided to DOE via electronic mail an “Assessment of RFETS 
Ground Water Status and Needs.” In this assessment, CDPHE expressed their opinion that the 

’ Colorado Water Quality Regulations apply surface water standards as the groundwater quality standards for RFETS groundwater with the use 
classification defmed as surface water quality protection [see 5 Colorado Code of Regulations (CCR) 1002-42.7( I)]. The groundwater quality 
standards are the RFETS site-specific and statewide standards in 5 CCR 1002, specifically statewide surface water radioactive materials standards 
in Section 31.1 l(2); statewide surface water interim organic pollutant standards in Section 31 .I l(3); and site-specific surface water quality 
standards for segments 4a, 4b, and 5 of Big Dry Creek in Section 38.6 of the South Platte Basin Classifications and Standards. 
* MCLr have been established by EPA for many chemical contaminants and represent the maximum permissible level of a contaminant in 
drinking water. MCLs are listed’at 40 CFR 141. Where an MCL for a particular contaminant is lacking, the residential groundwater ingestion- 
based Preliminary Remediation Goal (PRG) value will apply. If the practical quantitation limit (PQL) is higher than the surface water standard, 
MCL, or PRG, the PQL is used as the comparison value. For simplicity, MCLs, PRGs, and PQLs are hereinafter referenced as MCLs. 
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wells at the Ash Pits were not placed in the areas of the highest 'soil concentrations previously 
identified at the sites. CDPHE suggested that the Ash Pits had the potential to impact 
groundwater and surface water quality and should'be adequately investigated with properly 
placed wells. 

The No Further Accelerated Action (NFAA) for the Ash Pits issued by Kaiser-Hill in May 2003 
proposed that the groundwater monitoring network in the vicinity of the Ash Pits be evaluated 
between now and Site closure to determine its adequacy in detecting releases from the Ash Pits. 
The NFAA suggested that a new well(s) would be added if appropriate. 

A review of the existing monitoring network in the vicinity of the Ash Pits was completed by 
Kaiser-Hill during the summer of 2003. Through the RFCA consultative process with the 
regulatory agencies, it was determined that two additional wells were needed to adequately 
complete the groundwater monitoring network to detect releases from the Ash Pits. DOE 
installed two additional wells (1 3 103 and 13403) at the Ash Pits in 2003 to complete the 
groundwater monitoring well network. These wells were installed in the areas of highest soil 
concentrations or activities detected during previous Ash Pit investigations. The wells were 
installed and sampled per well installation and sampling project work plans (K-H 2003; K-H 
2004), documents that were reviewed by the regulatory agencies. 

The locations of all of the groundwater and surface water monitoring wells and stations installed 
in the area of the Ash Pits since 1986 have been approved by the regulatory agencies either as a 
result of their review, comment, and approval of work plans or through the consultative process 
under RFC A. 

4.0 HYDROLOGY AND HYDROGEOLOGY OF THE ASH PITS 

As previously mentioned, the Ash Pits are located on the south-facing hillslope north of the 
confluence of Woman Creek and Owl Branch in the upper reaches of the Woman Creek drainage 
basin. Surface water flow in this area is from north to south across the Ash Pits towards Woman 
Creek. All surface water runoff from the Ash Pits enters Woman Creek. The Ash Pits are 
located between about 200 and 580 feet from Woman Creek. 

Site characterization studies at the Ash Pits have shown that the Ash Pits are situated on 
colluvium and Rocky Flats Alluvium (RFA) that is unconformably underlain by weathered and 
unweathered bedrock of the Arapahoe Formation. The colluvium, RFA, and weathered bedrock 
are considered part of the UHSU. The thickness of the unconsolidated materials, colluvium and 
RFA, and, thus, the depth to the top of weathered bedrock, in the immediate area of the Ash Pits 
ranges between about 3 and 34 feet. 

Groundwater levels measured at the Ash Pits have shown that the UHSU is temporally saturated. 
During the spring and early summer, the UHSU is saturated throughout the Ash Pits ,area as 
shown by the potentiometric surface for the second quarter 2003 (Figure 2; DOE 2004). As 
shown in Figure 2, groundwater flow during the saturated period is from north to south where it 
likely discharges to Woman Creek. The UHSU is largely unsaturated (i.e., dry) during 4'h 
quarter 1994 as shown on Figure 3 (DOE 1996) and saturated groundwater flow does not appear 
to occur locally. These temporally saturated conditions would exert significant control on the 
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extent of contaminant plumes (if they were formed) and limit the rate of contaminant transport to 
Woman Creek. 

5.0 EVALUATION OF GROUNDWATER AND SURFACE WATER QUALITY DATA 

5.1 Data Source 

Data used in this SR are the result of previous investigations conducted at the site, from site-wide 
sampling programs, and as data were collected during the site-wide RVFS effort to support the 
CRA. The groundwater nature and extent discussion presented in this SR is based on data 
collected between June 28, 1991 and July 3 1,2005. Groundwater and surface water data used 
in this evaluation were extracted from the August 16,2005 CRA data superset. 

5.2 Data Adequacy and Quality 

Data adequacy and quality were assessed in Appendix A, Volume 2 of the Sitewide RVFS (K-H 
2005). The distribution of data, both spatially and temporally, was assessed to ensure that the 
nature and extent of contamination is well characterized. The results of the data adequacy 
assessment are presented in the Data Adequacy Report (RVFS Appendix A, Volume 2, 
Attachment C). Data quality was assessed using a standard precision, accuracy, 
representativeness, completeness, and comparability (PARCC) parameter analysis (EPA 2000). 
The Data Quality Assessment presented in Appendix A, Volume 2, Attachment D is based on an 
evaluation of site-wide field and laboratory control samples. Groundwater and surface water 
data used in this evaluation met data adequacy and data quality criteria for the CRA. 

6.0 IDENTIFICATION OF ANALYTES OF INTEREST (AOI) 

Analytes of interest (AOIs) at the Ash Pits were identified using the screening approach 
developed for the Groundwater and Surface Water Nature and Extent Summary Reports (KH 
2005a; KH 2005b) and summarized on Figure 4. Details of this screening approach can be found 
in the Groundwater or Surface Water and Sediment Nature and Extent Summary Reports. 
Analytes were screened using this approach to determine the preliminary AOIs (Table 1). 

6.1 Results of Ash Pits UHSU Groundwater Preliminary AOI Screening 

The results of the preliminary A01 screening (Screens 1 through 3) are shown in Table 1. 
Twenty-six preliminary AOIs were identified at the Ash Pits. Preliminary AOIs are those 
constituents that had a result above the lowest surface water standard at least once (i.e., a 
frequency of detection greater than 0%). The percentage of results that exceeded the lowest 
surface water standard for the preliminary AOIs ranged between about 2 (methylene chloride) 

This date correlates to approved workplans and sampling and analysis plans ( S A P S )  developed pursuant to the 1991 Inter-Agency Agreement 
(Lw. 
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and 100 percent (Ra226 + Ra228). Seven constituents had results that had a frequency of 
detection above the lowest surface water standard between greater than or equal to 1 and less 
than 5 percent. An additional 19 constituents had results that had a frequency of detection above 
the lowest surface water standard between 5 and 100 percent. 

6.2 Results of Ash Pits UHSU AOI Screening 

To facilitate the final constituent A01 screening (Screens 4 through 5) ,  maps were made showing 
the most recent result at each well in the area of the Ash Pits. These maps are shown as Figures 
5 through 30. Surface water results are also shown on these figures. Review of these maps 
shows that none of the constituents form contiguous, mappable contaminant plumes. For a 
plume to be defined as contiguous and mappable, it must have at least three adjacent wells within 
an approximate radius of about 300 feet from one another. Most of the preliminary AOIs were 
only found as single well occurrences that were surrounded by wells where the constituent was 
either not detected or was detected at concentrations less than the lowest surface water standard. 
Thus, based on these final screening steps, no groundwater AOIs were identified in the UHSU at 
the Ash Pits. 

6.3 Results of Ash Pits Surface Water Preliminary AOI Screening 

None of the surface water results exceed a 1 % frequency of detection above the surface water 
standard. Therefore, no surface water preliminary AOIs were identified. Figures 5 through 30 
show the most recent surface water results, where available, for the groundwater preliminary 
AOIs at the surface water stations nearest the Ash Pits. 

6.4 Results of Ash Pits Surface Water AOI Screening 

None of the recent surface water results exceeded the surface water standards, therefore, no 
surface water AOIs were identified in the area of the Ash Pits. 

7.0 CONCLUSIONS 

Groundwater and surface water data evaluated and presented in this report document that the 
historical groundwater and surface water monitoring network adequately detected potential 
releases from the Ash Pits. This evaluation found that constituents that exceed the surface water 
standards generally only occur at single wells and do not form contiguous, mappable 
contaminant plumes. Similarly, no surface water constituents exceed the surface water standards 
at a 1 % frequency of detection. This evaluation indicates that surface and subsurface soil 
constitutents that are present at the Ash Pits do not appear to significantly impact groundwater or 
surface water quality in the area of the Ash Pits. Therefore, no further accelerated action is ' 

recommended at the Ash Pits to limit potential groundwater and surface water quality impacts. ~ 

Results presented in this report support the conclusion previously reached by the Integrated 
Monitoring Plan (IMP) Water Working Group that no additional groundwater or surface water 
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monitoring is required in the vicinity of the Ash Pits. The fiscal year (FY) 2005 IMP does not 
require groundwater monitoring in the vicinity of the Ash Pits. 
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Figure 4 
Ash Pits Preliminary Analyte of Interest (AOI) Identification Process 
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' Background level is the 99%/99% Upper Tolerance Limit (UTL) reported in the Background Geochemical Characterization Report (EG&G, 1993) 

For analytes without a surface water standard, Screen 3 is performed using the MCL. MCLs have been established by EPA for many chemical 
contaminants and represent the maximum permissible level of a contarninant in drinking water. MCLs are listed at 40 CFR 141. Where an MCL for a 
particular contaminant is lacking, the residential groundwater ingestion-based Preliminary Remediation Goal (PRG) value will apply. If the practical 
quantitation limit (PQL) is higher than the surface water standard, MCL, or PRG. the PQL is used as the comparison value. For simplicity, MCLs. PRGs, 
and PQLs are hereinafter referenced as MCLs. 

' Data shown on the maps represent the most recent sample result available at each well or surface water station. 

' 

Surface water standards are not available for some analytes. For these analytes Screen 3 is performed using the MCL. 

A contiguous plume is defined as three or more adjacent wells above either the surface water or MCL, which ever is applicable. 
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Figure 12 
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Figure 13 
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Figure 15 
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Figure 19 
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Americium-241 - Total 
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Figure 23 
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Figure 24 
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Figure 26 

Uranium Isotopes - Total 
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Figure 27 
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Figure 28 
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